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Enzimas

 Biocatalisadores

 Proteínas altamente especificas

 Atuam eficientemente sob condições brandas, que 

são as requeridas para preservar a funcionalidade e 

integridade de sistemas biológicos



Classificação



Classificação http://www.brenda-enzymes.org/



Aplicações de Enzimas

- Detergentes

- Têxteis

- Papel e Celulose

- Biocombustíveis

- Cosméticos

- Síntese Orgânica

Principais Empresas: 

Novozymes, Dupont (Genencor, Danisco), DSM  75% mercado

- Laticínios

- Panificação

- Suco

- Amido

- Cerveja

Mercado Mundial (2018): US$ 7,1 bilhões
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Peeling

Ex. Silica, sementes de frutas trituradas, 

microesferas de polietileno, argilas de feldspato, 

eletrotetrapia com microdermoabrasão com 

cristais de óxido de alumínio (“peeling de cristal”)
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BASF
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Inibidores de Fosfodiesterase

Celulite
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Superoxido Dismutase
Superoxide Dismutase (SOD). A protective enzyme, SOD safeguards almost all living 

organisms from the damage caused by the free-radical oxygen species. Free-radical 

oxygen species damage cells by attacking unsaturated fatty acids in the cell 

membrane. In combination with the enzyme catalase, SOD completely converts 

these free-radical oxygen species into two water molecules plus oxygen. To further 

the interest in using SOD in cosmeceutical products, it is known that SOD tissue 

levels decrease with aging. Formulating products to contain stable SOD can be 

challenging, and the enzyme is irritating to skin. Modified SOD ingredients are 

available to aid formulation efforts.



(ZOUBOLIS e 

MAKRANTONAKI, 2011)

(A) células epiteliais 

da região interna do 

braço de uma idosa. 

(B) células epiteliais 

faciais de uma idosa 

(mutações e morte celular)

(fibras elásticas 

desorganizadas)
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Non smoking twin/ smoking twin



Envelhecimento Cutâneo

sun avoidance vs sun worship



Envelhecimento Cutâneo
Envelhecimento intrínseco ou cronologico
a natural consequence of physiological changes over time, but individual genetics are 

responsible for some interference. Currently, telomeres, small DNA sequences present at the 

ends of chromosomes, are considered as essential elements in the intrinsic aging process. 

These structures, when intact, tend to extend the life of cells. With aging, due to a continuous 

replication, a shortening of these structures occurs, which can be repaired by telomerase. 

The maintenance of telomeres by the action of telomerase would lock the aging process, but 

this action can lead to carcinogenesis.

Ethnicity  difference in pigmentation. High levels of melanin pigmentation protect from the 

cumulative effects of photoaging. Black skin is more compact and has a greater amount of 

lipids, also considered a factor that influences the increased resistance to aging. Asian 

subjects were observed to develop wrinkles later and to a lesser degree of intensity as 

compared to Caucasians.

Anatomic variations  thinner skin regions, aging becomes more evident. This is especially 

noted on the eyelids, the thinnest area of skin in the human body. There is also variability in 

both the composition and the distribution of lipids in the skin.

Hormonal changes Estrogens influence the synthesis of collagen by fibroblasts, lead to 

the increased synthesis of hyaluronic acid, promote water retention, and increase the

extracellular matrix. Conditions of hypoestrogenism, such as occur in the menopause, can 

have a deep effect on the skin, because it becomes thinner and less hydrated. The

replacement of estrogens provides benefits in the skin rejuvenation of women during 

menopause.



Envelhecimento Cutâneo
Envelhecimento extrínseco ou Fotoenvelhecimento
is due to controllable factors and occurs at different degrees of intensity, due to solar exposure, 

smoking, and gravity, as well as other general lifestyle factors, such as diet, sleep, and overall 

health.

Ambient conditions. High temperatures lead to increased water evaporation, while low 

temperatures provide a hardening and reduced water loss through the same mechanism, even 

with abundant air moisture. The appropriate formation of structural proteins and lipids in the 

skin depends on the environmental temperature.

Drugs. Hypocholesterolemic agents can induce xeroderma and desquamation.

Smoking. It has been identified as an important contribution to facial wrinkles, even more than 

solar exposure. There is a parallel between the smoking load and the emergence and intensity 

of wrinkles. Smoking induces several harmful modifications: elastosis, telangiectasias, and 

decrease of blood flow in the capillary vessels, leading to the deprivation of nutrients in 

cutaneous tissues. Additionally, there is a reduction of collagen fibers and elastin in the dermis 

and in the lung, plus an increase of free radicals. There is also an increase of keratinocytic 

dysplasia and skin roughness. Hormone replacement therapy does not bring cutaneous 

benefits to patients who have been long-time smokers.

Sunlight exposure. Photo-exposure induces an avalanche of molecular and cellular changes 

that trigger a fast and dynamic disorder in the skin, unlike intrinsic changes, which occur slowly, 

producing a generalized atrophy and few structural changes until age 50. The effects of 

sunlight on the skin are deep and represent up to 90% of the visible aging of the face's skin, 

mainly in patients with light skin.
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Peptideos
The nomenclature formally considers peptides as N-acyl amino acids.

“oligopeptides” are composed of fewer than 15 amino acids, “polypeptides” contain

approximately 15–50 amino acids residues, and the expression “protein” is used for 

derivatives containing more than 50 amino acids.

Linear peptide sequences usually are written horizontally, starting with the amino terminus on 

the left side and the carboxy terminus on the right side.

Peptide bond is regularly formed between the C-1 (CO) of one amino acid and N-2 (Nα) of 

another amino acid.



Peptideos



Peptideos Bioativos
São cadeias curtas de aminoácidos com propriedades funcionais para alterar a fisiologia da 

pele, como a aumentar a produção de colageno, substituição da matrix extracellular, redução

do tamanho e aparencia das rugas. 

Uso de peptideos para uso topico é limitado pela natureza ionica dos aminoacidos, mas uma

alternative seria sua esterificação com cadeia longas de ácidos graxos, como o palmitico, 

facilitando sua absorção pela pele.

Sua ação acosmética também vai depender de seu tamanho e sua permeabilidade

membranar, permitindo seu uso em quantidades minimas, minimizando custo.

Tipos:

- Sinalizadores

- Carreadores

- Tensores

- Opioides

- Antioxidantes

- Antimicrobianos

- Surfactantes lipopetideos



Peptideos Bioativos
Peptídeos sinalizadores regulam a produção por fibroblastos de componentes da matriz

extracelular. Subfragmentos de elastina e colageno poderiam agir como estimuladores

retroativos induzindo sua propria sintese. Também podem diminuir a atividade da colagenase

- Oligopeptide-20, consists of 12 amino acids. This peptide increases collagen and 

hyaluronic acid in cultured keratinocytes and fibroblasts. 

- Palmitoil Pentapeptideo-4 (Pal KTTKS)  aumenta a produção de colageno I e III pela 

estimulação de fibroblastos, e também produz fibronectina e elastina. Além disso, inibe a 

produção de glicosaminoglicanas na pele, o que normalmente é associado ao 

envelhecimento e danos por radiação solar. Pal KTTKS is a fragmente of procollagen I. 

- Palmitoyl-lysine-threonine (pal-KT)  aumenta a diferenciação da epiderme, fibroblastos

dermais e basement membrane zone. Within dermal fibroblasts, pal-KT increased collagen 

I, collagen IV, and fibronectin.



Peptideos Bioativos
Peptídeos sinalizadores naturais  Matrikines
Two classes of matrikines have been characterized: natural matrikines signal directly from the 

extracellular milieu, and cryptic matrikines (or matricryptins) require proteolytic processing to 

reveal the ligand or to release the ligand from its ECM protein. Matrikines and matricryptins are 

classes of ligand that have been characterized as subdomains of various ECM proteins 

capable of signaling to the cell through receptors, such as growth factor receptors. Members of 

the noncollagenous ECM proteins include laminins, fibronectins, and tenascins. Both tenascin-

C and laminin-5 have epidermal growth factor (EGF) like repeats. Select EGF-like repeats of 

tenascin-C elicit mitogenesis and epidermal growth factor receptor (EGFR) 

autophosphorylation in an EGFR-dependent manner. The EGF-like repeats of laminin-5 also 

act as cryptic ligands revealed by matrix metalloproteinase-2 (MMP-2) degradation of the 

surrounding extracellular matrix.

Fibrillar collagens are synthesized as precursor molecules containing N-terminal and C-

terminal propeptides that are cleaved off extracellularly by specific peptidases. It was identified 

the activities of small peptide fragments within procollagen I resulted in the identification of 

KTTKS, a subfragment within the carboxy-terminal propeptide (residues 197-241) capable of 

stimulating the production of both collagen and fibronectin. This peptide fragment dramatically 

augmented ECM production in subconfluent fibroblasts. It also stimulated type I and type III 

collagens and fibronectin production in a dose and time-dependent manner with no effect on 

total protein synthesis or on the ratio of secreted proteins to cell-associated proteins.



Peptideos Bioativos
Peptídeos sinalizadores

Hexapeptide valgly-val-ala-pro-gly (VGVAPG)  elastin fragment with chemotactic properties. 

It attracts cells to wound sites and significantly stimulates fibroblast proliferation within human 

skin. It also decreases the expression of elastin. Conversely, this peptide has been found in 

another study to induce proteolytic and inflammatory damage by upregulation of MMP-1 and 

MMP-3.

Tripeptide-10 citrulline (T10-C) is a decorin-like molecule, a leucine-rich proteoglycan directly 

involved in matrix organization. By binding to the surface of collagen molecules, decorin 

regulates their interaction with other collagen molecules, stabilizing and orienting them, thus 

establishing a uniform tissue shape, increasing tensile strength of collagen and reduces its 

disruption. With age, lacks functional decorin within the skin, and, it is replaced with a 

truncated, nonfunctional fragment known as decorunt. T10-C contains the collagen-binding 

site sequences of decorin and, like decorin, is able to regulate collagen fibers. Unlike other 

peptides, which increase the quantity of collagen, it increases the quality of the collagen, 

enhancing uniformity and increasing cohesion. T10-C showed a decrease in collagen fiber 

diameter, similar to decorin, which led to increased skin suppleness and firmness.

Tetrapeptide arg-gly-asp-ser  is a fragment of fibronectin, enhancing ECM structure, and 

enhances cell and collagen cohesiveness.

Peptamide-6 phe-val-ala-pro-phe-pro (FVAPFP), is derived from the yeast Saccharomyces, 

similar sequence as yeast heat shock proteins. It is a firming peptide that works by 

upregulation of growth factors and increasing collagen synthesis. This peptide has been 

shown to improve skin elasticity and deformation response.



Peptideos Bioativos
Peptídeos sinalizadores naturais  Matrikines
Elastic fibers are an important component of the extracellular matrix and consist of two 

elements, the microfibrils and matrix elastin, providing elasticity and resilience to tissues that 

require the ability to deform repetitively and reversibly. Elastin has a unique repeating 

sequence in the hydrophobic region. VGVAPG1 is a hexapeptide repeated multiple times in 

human, bovine, and porcine elastin molecules. Elastase-mediated elastolysis liberates elastin 

fragments called elastokines, which display a wide range of biologic activities in a number of 

normal and transformed cells and are best known for their chemokine-like activities that are 

chemotactic for fibroblasts, macrophages, monocytes, and polymorphonuclear neutrophils. 

Chemotactic sites on the elastin molecule have been identified containing the XGXXPG motif. 

Such XGXXPG sites are also present in multiple copies among fibrillin-1, -2, and -3, 

fibronectin, laminin, and several tenascins and collagens.

The best studied elastin-peptide, VGVAPG, is known for its chemotactic activity and MMP up-

regulation properties. Elastin-derived peptides stimulated the growth of human skin fibroblasts 

and accelerated angiogenesis in the chick chorioallantoic membrane in an in vivo model. This 

hexapeptide stimulates pseudotube formation from human vascular and microvascular, 

endothelial cells in the matrigel and collagen models, as well as cell migration in an in vitro

wound healing assay. Elastin-derived peptide effects were attributed to up-regulation of pro-

MT1-MMP and pro-MMP-2 expression and activation at both the messenger RNA (mRNA) and 

protein levels. 



Peptideos Bioativos
Peptídeps Sinalizadores

Acetyl tetrapepide-9 and -11 (AcTP1 and AcTP2, respectively) increase skin thickness and

firmness. AcTP1 increases collagen I and lumican synthesis. AcTP2 stimulates 

keratinocyte growth and syndecan-1 synthesis. 

PKEK, a tetrapeptide of amino acids pro-lys-glu-lys, reduces pigmentation by reducing the 

expression of interleukin (IL) -6, IL-8, tumor necrosis factor-α, proopiomelanocorticotropin, 

α-melanocyte-stimulating hormone, and tyrosinase secondary to UVB upregulation of 

these genes. Skin pigmentation is thus decreased by reduction of UVB-induced 

proinflammatory reactions.

Sirtuin genes may also be altered through the application of peptides. A biopeptide 

developed from the yeast Kluyveromyces has been shown to stimulate sirtuins within 

human skin cells, specifically SIRT1. Sirtuins enhance cell longevity by allowing 

transcription to occur. This occurs through deacetylation of silenced genes. SIRT1 has also 

been shown to increase manganese superoxide dismutase, resulting in enhanced repair of 

oxidative stress. Sirtuins are decreased in aging skin and it can thus be hypothesized that 

increasing them will result in skin longevity. Topical application reduces wrinkles and 

pigmented spots, along with improving skin texture and hydration.



Peptideos Bioativos
Peptídeos Carreadores

Carrier peptides are necessary to stabilize and delivery essential metals for wound healing 

and several enzymatic processes. Copper, the most well-known metal involved with carrier 

peptides, is an essential cofactor for collagen stimulation. Moreover, carrier peptides increase 

levels of both MMP-2 and MMP-2 m-RNA as well as tissue inhibitors metalloproteinases 

(TIMP) 1 and 2 and, for these reasons, they allow dermal tissue remodeling. The tripeptide 

glycyl-L-histidyl-Llysine (GHK) is used as a copper vehicle. Copper peptide, as a 

cosmeceutical, is reported to improve skin firmness and texture, and to decrease fi ne lines 

and to improve hyperpigmentation. Specifically within fibroblasts, this complex increases 

synthesis of dermatan sulfate and heparin sulfate.

GHK-Cu was initially described as a growth factor for a variety of differentiated cells. It is a 

potent chemotactic agent for monocytes/macrophages and mast cells. It stimulates nerve 

tissue regeneration, angiogenesis in vivo, and stimulates the expression of different 

components of extracellular matrix both in vitro and in vivo. The copper peptide also enhances 

wound remodeling by modulating expression of MMPs.

It has been speculated that at least a proportion of circulating GHK may be derived from the 

ECM-binding protein SPARC (secreted protein, acidic, rich in cysteine). This protein is 

expressed by endothelial cells during development and tissue remodelling and yields the GHK

sequence specifically, upon degradation by proteases such as elastase, stromelysin, trypsin, 

and subtilisin. These are generally present in situations of matrix turnover and may endow 

GHK with a matrikine-like role.



Peptideos Bioativos
Peptídeos Tensores
Neurotransmitter-modulating peptides currently used in cosmeceutical products were 

developed as topical mimics of botulinum neurotoxin. In this regard, synthetic peptides that 

emulate the amino acid sequence of the synaptic protein soluble N-ethylmaleimide 

sensitive factor attachment protein (SNAP)-25 were shown to be specific inhibitors of 

neurosecretion at micromolar concentrations. A 6-mer peptide (Ac-EEMQRR-NH2), derived 

from the N-terminal domain of SNAP-25 (aa 12-17), interferes with the assembly of the 

SNARE ternary complex and inhibits Ca2+-dependent catecholamine release from 

chromaffin cells. This hexapeptide (acetyl hexapeptide-3) was Argireline (Lipotec). 

Waglerin-1 from the venom of Wagler's pit viper (Tropidolaemus wagleri) is a 22-amino acid 

peptide selective for the adult form of nicotinic acetylcholine receptors (nAChRs) and 

causes paralysis by competitively antagonizing muscle nAChRs. A synthetic peptide 

Tripeptide-3 (beta-Ala-Pro-Dab-NH-benzyl x 2 AcOH), that mimics the effect of Waglerin-1 

known as SYN-AKE (Pentapharm, Basel, Switzerland) for reducing wrinkles by inhibiting 

muscle contractions. It was assumed that this peptide binds to the epsilon subunit of the 

muscular nAChR, which prevents binding of acetylcholine to the receptor.

Pentapeptide-3 (Vialox), has been developed to reduce wrinkles and lines. It exhibits 

curare-like activity, as it is a competitive antagonist at the acetylcholine postsynaptic 

membrane receptor. Consequently, this prevents sodium ion channels from opening, 

thereby inhibiting depolarization and muscle contraction. This product is effective in 

smoothing periorbital, forehead and nasolabial fold expression wrinkles and provides an 

immediate tightening effect to the skin. Its recommended concentration is 0.05–0.3%.



Peptideos Bioativos
Peptídeos Opioides
Leuphasyl, a pentapeptide of unpublished amino acid sequence, is a modified enkaphalin 

that couples to the enkaphalin receptor outside of nerve cells. Enkephalins are endogenous 

opioids that inhibit neuronal activity by binding G-protein coupled inhibitory receptors, 

leading to the release of G-protein subunits (alpha, beta and gamma) in the cell, which 

subsequently close calcium ion channels and open potassium channels. The influx of 

calcium is necessary for vesicle fusion in the release of acetylcholine from the neuron to the 

muscle. Thus, enkephalin activity inhibits acetylcholine release across the synapse to the 

muscle, preventing muscle contraction.

In vitro studies measuring the modulation of glutamate release in neuronal cell culture 

showed reduced neurotransmitter release. In vivo studies measuring antiwrinkle activity 

using skin topography analysis of silicon imprints revealed decreased wrinkle depth. 

Interestingly, Leuphasyl and Argireline showed a synergistic effect when both peptides were 

applied to skin in in vitro and in vivo studies.

Milk proteins are a rich source of opioid peptides, released from casein and whey protein. 

The largest group are b-casomorphins released from b-casein. They show the same amino 

terminal sequence (Tyr-Pro-Pro-Fen); their bioactivity is determined by the presence of 

tyrosine residues in the N-terminal position. Opioid peptides act on the central nervous 

system, affect pain perception and behaviour. These peptides also act locally in the 

gastrointestinal system, e.g. they extend the transit time of ingest through the digestive tract. 
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Peptideos Bioativos
Peptides with antimicrobial activity

Using natural sources of antimicrobial compounds has enormous potential because they have 

characteristics such as low toxicity and high specificity. The mechanisms of these natural 

antimicrobial compounds can be better understood if we compare their modes of action 

against bacterial (unicellular) and animal (multicellular) cells. Bacterial cells have a layer rich in 

negatively charged phospholipids pointing toward the external environment, facilitating their 

interactions with peptides, most of which are positively charged. In contrast, animal cells are 

mainly composed of uncharged lipids in the outermost layer, and the negatively charged 

regions are pointed toward the cell interior (cytoplasm). Despite great diversity in their primary 

structures, most antimicrobial peptides are similar in that they are short amino acid chains 

composed primarily of cationic and hydrophobic amino acids (containing sequences rich 

in the amino acids Gly and Leu, and presence of Arg residue in the peptide sequence, 

increasing interactions with bacterial cell walls, due its cationic characteristic). 

The low MM of the peptide fractions, the resulting higher exposure of the amino acids and their 

charges, and the formation of small channels in the lipid bilayer are related to their 

antimicrobial activity. These features promote  interactions between the peptide and the 

membrane.

Ex. Lactoferricin B, comprising residues from 17 to 41 in the sequence of milk lactoferrin; 92-

amino acid ovotransferrin peptide, OTAP-92; cysteine-rich peptide obtained by hydrolysis of 

oysters with alcalase and bromelain; Peptide fractions f (181–207), f (175–207) and f (164–

207) from the carboxylic end of αs2-casein; gelatin hydrolysate with Alcalase; whey hydrolyzed 

by pepsin;
.



Peptideos Bioativos
Peptídeos antimicrobianos naturais
Although the skin was formerly considered an inactive physical protective barrier, now major 

function of the skin is to defend the body by rapidly mounting an innate immune response to 

injury and microbial insult. Resident and infiltrating cells in the skin synthesize and secrete 

small peptides that exhibit a wide range of bioactivities aimed at restoring barrier function and 

protecting the body until that function has been restored.

β-defensins  cysteine-rich peptides of 36-42 amino acids and are stabilized by three 

disulfide bonds. The three best-characterized human β-defensins—human β-defensin (hBD-1), 

hBD-2, and hBD-3—have been detected in human skin and cultured keratinocytes.

cathelicidin (hCAP-18/LL-37)  found at high concentrations in its unprocessed form (hCAP-

18) in the granules of neutrophils and is processed upon degranulation and release.

Innate immunity peptides are multieffectors that are capable of recruiting and activating 

antigen-presenting cells and serve as early warning signals to activate innate and adaptive 

immune systems. Defensins and LL-37 are both known for their chemotactic role on various 

cell types and stimulation of cytokines. Endogenous LL-37 stimulates wound vascularization 

and reepithelialization of healing skin and angiogenesis in an animal model. The ability of this 

peptide to close wounds has partly been attributed to an induction of keratinocyte migration 

through transactivation of the EGFR. 

Since the first observation that patients with atopic dermatitis are relatively deficient in 

cathelicidin and hBD-2 and demonstrate increased susceptibility to bacterial and viral 

superinfection of the involved skin. Restoration of innate peptides to normal levels via external 

application could provide significant benefit.



Peptideos Bioativos
Innate immunity
Palmitoyl hexapeptide-6, a peptide designed using an innate immunity peptide template (Grant 

Industries, Elmwood, NJ) stimulates fibroblast proliferation and scaffolding, collagen synthesis, 

and cell migration, and is currently marketed for inclusion in antiwrinkle skin care products. 

Another example comes from granulysin-derived peptides that suppress cytokine release 

stimulated by Propionibacterium acnes. A synthetic peptide designed to bind lipotechoic acid, 

oligopeptide-10, has been developed for inclusion in anti-acne products (Grant Industries, NJ).



Peptideos Bioativos
Peptides with antioxidant activity

An antioxidant's ability to remove free radicals (superoxide and hydroxyls) is determined by 

various factors, including chemical reactivity, the rate of removal of the compound, the fate of 

the product of the antioxidant–radical reaction, interactions with other antioxidants, 

concentration and mobility in the environment and the compound's absorption, distribution, 

retention and metabolism.

Antioxidants are defined as substances that significantly slow or inhibit the oxidation of a 

substrate. Currently, some artificially synthesized antioxidants, such as butylated 

hydroxytoluene (BHT), butylated hydroxyanisole (BHA) and tertbutylhydroquinone (TBHQ), are 

used to prevent oxidative damage in foods and biosystems. However, these products are 

being used less due to their potential risks to human health, such as DNA damage and toxicity.

Some peptides with antioxidant activity occur naturally in food, such as Glutathione (γ-Glu-

Cys-Gly) and carnosine (β-alanyl-L-histidine) present in muscle tissues. They can donate 

electrons, chelate metals and ions and inhibit lipid peroxidation. Similar to other biological 

activities, the antioxidant properties of peptides are related to their composition, structure and 

hydrophobicity. The presence of the amino acids Tyr, Trp, Met, Lys and Cys was reported to be 

an important factor in the antioxidant activities of the peptides, especially due to their ability to 

reduce Fe3+ to Fe2+ and to chelate Fe2+ and Cu2+ ions. Aromatic amino acids, such as Trp, 

Tyr, Phe have phenolic, indole and imidazole groups, respectively, which can act as proton 

donors to electron deficient radicals and efficiently scavenge them. The basic amino acid His 

has shown great potential in radical scavenging as a result of the chelating, lipid trapping and 

decomposition of the imidazole ring. 
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Peptideos Bioativos
Lipopeptides

They are amphiphilic cyclic peptides composed of ten or seven amino acids which are bonded 

with beta-hydroxyacids. Fengycin has ten aminoacids, iturin and surfactin seven aminoacids 

respectively. Surfactin–A has L-leucine, surfactin-B has L-valine and surfactin-C has L-

isoleucine at the amino acid position involved in lactone ring formation with the C14-15 beta-

hydroxy fatty acid. The length of the fatty acid chains vary from C13 to C16 for surfactins, from 

C14 to C17 for iturins and from C14 to C18 for fengycins, giving different homologous

compounds and isomers (n, iso, anteiso) for each lipopeptide. 

Bacillus subtilis was first reported to produce surfactin a lipopeptide, which has been used for 

pharmaceutical purposes and in food applications, as well. Lipopeptides are produced also 

from Pseudomonas sp. and Arthrobacter sp.. However, B. subtilis is the most appropriate 

economic source for the production of lipopeptides from starchy substrates, as potato process 

effluents and cassava wastewater. 

The surface properties depend on the hydrophobic character of the alkyl chain incorporated in 

the aminoacids. Surfactin possesses excellent foaming properties compare with sodium 

dodecyl sulfate.

Lipopeptides have been used in anti-wrinkle cosmetics, or due to their deterging and 

emulsifying activity, showing excellent washability and low skin irritation. Lipopeptides possess 

antibacterial and antifungal activity and could be used for the treatment and prevention of 

microbial infections and for products preservation, besides inhibition of the adhesion of 

pathogenic organisms.



Peptideos Bioativos
Angiotensin-converting enzyme inhibition
A number of dipeptides and tripeptides have been identified as effective angiotensin-

converting enzyme (ACE) inhibitors, and these have been isolated from a variety of natural 

sources. One of the most potent of such inhibitors is valine-tryptophan (VW), which has been 

shown to reduce blood pressure when delivered orally. ACE inhibitors act by preventing ACE 

from converting angiotensin I to angiotensin II, a potent vasoconstrictor, and by preventing the 

enzyme from inactivating the vasodilator bradykinin. The peptide VW has been marketed as 

dipeptide-2 (or Dipeptide VW) by Sederma. Under the intellectual property protecting this and 

related peptides for skin care use, it can only be used in combination with a second peptide 

and hesperidin, a compound that protects vasculature, is anti-inflammatory, and is an 

antioxidant. The premix is marketed in such a combination as Eyeliss, in which the second 

peptide is palmitoyl tetrapeptide-7.

The tetin class of peptides, first described in the 1990s, are fragments of immunoglobulins, 

interferons, ILs, or growth factors that modulate cytokine levels.89 A subgroup of this

family, the rigins, derived from immunoglobulin G, also has been shown to down-regulate IL-

6.90 One such peptide, palmitoyl tetrapeptide-7 (Pal-GQPR) has been developed as

an active ingredient by Sederma and marketed as RIGIN. The ability of RIGIN to down-

regulate IL-6 in resting and inflamed cells was compared with DHEA in vitro, and the

two actives were comparable. Marketing materials related to RIGIN indicate that this reduction 

in IL-6 can produce increased skin firmness, smoothness, and elasticity.
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Produção de Peptideos
Enzymatic hydrolysis (in vitro) from food proteins. 
This procedure is preferred, especially in food and pharmaceutical industries  no residual 

organic solvents and toxic chemicals in the final peptide preparations.

This process is conducted under mild conditions which can be easily controlled and allows 

one to obtain products with well-defined feature. Most enzymatic modifications of dietary 

proteins are carried out by enzymes such as pepsin, bromelain, trypsin, chymotrypsin, papain 

or ficin under their respective optimal pH and temperature conditions. Also microorganisms 

are a relatively cheap source of proteases. For example, Neutrase, Subtilisin, Orientase, 

Protex 7L, Protamex 1.5 and proteases from lactic acid bacteria (LAB).

Proteins used: animal origin such as milk proteins (casein, whey protein), muscle proteins 

(myosin, collagen), delipidated egg yolk protein as well as of plant origin such as soy 

protein (glycinin, beta-conglycinin), wheat and rice protein, rapeseed protein (oil industry 

waste).

All proteases have a certain degree of specificity for the substrate, generally based on the 

sequence of amino acids directly surrounding the bond that is cleaved. This specificity and the 

hydrolysis conditions (pH, temperature, time) affect the size and the amino acid sequences in 

the peptide chains as well as the quantity of free amino acids, which can affect the biological 

activity of the hydrolysates.  
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Produção de Peptideos
Fermentation

The proteolytic system of lactic acid bacteria (LAB) is complex and consists of three major 

components: proteases bound to the cell wall that promote the initial hydrolysis of milk casein 

into oligopeptides, specific transporters that transfer the oligopeptides to the cytoplasm and 

intracellular peptidases that finish the hydrolysis process to convert oligopeptides into free 

amino acids and/or low molecular weight peptides. The ability of these microorganisms to 

produce proteolytic enzymes makes them potential producers of bioactive peptides, which can 

be released during fermented product manufacturing. Ex. Lactobacillus helveticus, 

Lactobacillus delbrueckii ssp. bulgaricus, Lactococcus lactis ssp. diacetylactis, Lactococcus 

lactis ssp. cremoris and Streptococcus salivarius ssp. thermophylus. Although dairy products 

have been highlighted in scientific studies producing these peptides by fermentation, it has 

been shown that fermentation products derived from soy, beans, rice and wheat are also 

biologically active. Species of filamentous fungi such as Aspergillus oryzae and Aspergillus 

sojae have a long tradition of safe use in the production of fermented foods, in which several 

peptides with biological activities were detected, for example antioxidant and antihypertensive 

activities.
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Chemical synthesis of peptides
allows the systematic variation of structure with the aim of developing peptides for therapeutic 

use, and is widely used in structural biology, immunology, protein engineering and biomedical 

research. 

The traditional solution chemical synthesis is a time-consuming process and needs many toxic 

reagents, which may contribute to significant environmental pollution. Furthermore, it provides 

poor yields, racemization reactions and peptide by-products. 

The synthesis of polypeptides on a solid support is an alternative to traditional methods and 

dramatically improves yields, decreases the amount of chemicals used and considerably 

improves the fidelity of peptide chain assembly. Advances in solid-phase peptide synthesis 

(SPPS) over the past decade have encouraged increased efforts towards the total chemical 

synthesis of large complex peptides and small proteins. It leads to superior acylation rates, 

reduces racemization and has higher solubility in the common coupling solvents, e.g. DMF, 

achieving chain assembly rates of approximately 10–15 amino acid residues per hour.

Sequence analysis of bioactive peptides can be used to predict the potential bioactivity. 

New peptides with improved biological activity as compared to their natural analogues can be 

designed, and maybe multifunctionality.

Another opportunity: substitution of particular amino acids in the peptide sequence, which can 

result in modulation or differentiation of peptide function. 

Ex1: Replacement of the C-terminal phenylalanine by tryptophan in ovokinin (2–7), resulted in 

significant improvement of its antihypertensive activity.

Ex2: Replacement of the basic amino acids in particular positions of peptides increases their 

anticoagulant activity. 
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Molecular biology methods
development of synthetic genes for the delivery and expression of bioactive peptides or their 

precursors in microbial cells. 

The manufacture of larger amounts of peptides needed for food supplementation may be 

possible by using foodgrade dairy fermentation bacteria as peptide production systems. For 

example two peptides, the 11-residue antimicrobial peptide from bovine lactoferrin (BL-11)

(RRWQWRMKKLG) and the 12-residue ACE inhibitory peptide from as1-casein (C-12) 

(FFVAPFPEVFGK), have been cloned in Streptococcus thermophilus bacteria.

Nucleic acid sequences encoding the peptides were generated by overlapping PCR and were 

subsequently cloned into a new expression vector. Lactoferricin, an antimicrobial peptide, was 

successfully multimerized and expressed in Escherichia coli BL21(DE3). About 60 mg of pure 

peptide with a molecular weight similar to that of the chemically synthesized lactoferricin

was obtained from 1 L of E. coli culture. 

expression of recombinant protein in the microbial cell followed by the hydrolysis of the fusion 

protein by microbial proteinaseFor example recombinant lactoferricin B was cleaved 

successfully to a novel hybrid antimicrobial peptide LFT33 by enterokinase.

A biological expression system using genetic techniques based on a fusion technology would 

be a more efficient method for the production of bioactive peptides. However, the molecular 

biology research has led to the availability of amino acid sequence data determined by the 

cloning and cDNA sequencing of genes. However, in many cases, the proteins themselves 

have never been isolated and their properties are largely unknown.

Produção de Peptideos



Peptidomica
Analytical method of choice for the structural elucidation of peptides and of their post-

translational modifications. 

1) Pre-purification methods  used to separate peptides from all other molecules 

(carbohydrates, proteins, lipids, salts. . .). 

2) Fractionation techniques  separation of the different peptides based on different physico-

chemical properties (size-exclusion chromatography (SEC), liquid chromatography (LC), 

capillary electrophoresis (CE), gel-free isoelectrofocusing (GF-IEF))

3) Tandem mass spectrometry (matrix assisted laser desorption/ionization-tandem mass 

spectrometry (MALDI-MS/MS), electrospray-mass spectrometry (ESI-MS)) and bioinfor-

matics are used to identify and quantify all peptides in the complex. 

Development prospects 
Two main approaches are now reported: the former uses in silico enzymatic digestion and the 

bioactivity prediction using a combination of sequence biochemical properties and databases 

of known bioactive peptides; the latter is based on structure-based molecular modeling 

approach coupled to a docking study (if the 3D structure of the target protein is known) to 

evaluate the binding affinity between bioactive peptides and their target. 
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In a complex mixture of peptides, common problems are the separation of small and big 

peptides or peptides with different physicochemical properties, which makes their subsequent 

identification difficult. These problems can be solved by a combination of different separation 

techniques before injection into the mass spectrometer. A practical example is the separation 

of peptides containing hydrophobic amino acids and peptides composed of only hydrophilic  

amino acids. In this case, a combination of RP-HPLC with HILIC can be used for an efficient 

separation of the peptides with hydrophobic and hydrophilic characteristics, respectively.

The hydrolysates firstwere subjected to ultrafiltration through a 1-kDa membrane, and peptides 

with molecular weights lower than this cutoff were collected. Purification consisted of 

sequential steps of isolation by fast protein liquid chromatography (FPLC) (AKTA, Amersham 

Bioscience Co., Uppsala, Sweden) using a HiPrep 16/10 high flow ionic exchange column (16 

× 100 mm, Amersham Biosciences, Piscataway, NJ, USA) and a GE Healthcare Superdex™ 

Peptide 10/300 GL gel filtration column (10 × 300 mm). 



Separação e Purificação
- Ultrafiltração

- Nanofiltração

- Eletrodiálise

Choice of membrane, implementation mode and operating condition was rather empirical (non 

specific to the peptide of interest and the starting hydrolysate properties). 

This method couples (i) SEC chromatogram of the hydrolysate and targeted peptide molecular 

weight to mass balance equations and membrane calibration. 

Fractionation processes have been carried out in taking account hydrophobicity property of 

peptides; ion-pairing assisted extraction in water/organic solvent biphasic systems. Ion pair 

formation in an aqueous phase, thanks to the addition of alkyl sulfonates or sodium dodecyl 

sulfate agents, allowed to selectively extracting these bioactive peptides in organic phases 

consisting of dichloromethane or octan-1-ol. Such extraction system was intensified using an 

ultrafiltration membrane

Other authors have worked on the combination of a membrane contactor and an organic 

interface consisting of octan-1-ol for the extraction of opioid peptides. Another way to intensify 

a solvent extraction system is to implement it in centrifugal partition chromatography (CPC). 

They have isolated antibacterial peptides in a foaming-draining process in exploiting 

differences in surfactant properties of the peptides present in the hydrolysate, related to 

differences in hydrophilicity, hydrophobicity and molecular size. 



Fatores de Crescimento
São proteínas reguladoras capazes de mediar vias sinalizadoras inter e intracelulares, 

tendo papel importante na cicatrização de ferimentos, induzindo a formação de colageno, 

elastina e glicosaminoglicanas, além de angiogenese  melhora a aparencia de pele 

fotoenvelhecida, diminuendo rugas e irregulridades. Normalmente, hão há efeitos 

colaterais, mas pode ocorrer reações alergicas em pacientes hipersensiveis.

Epidermal Growth Factor (EGF)
Normally present in many biological secretions, including plasma, sweat, urine, and saliva. 

After its binding to the epidermal growth factor receptor (EGFR), it stimulates epidermal 

growth and differentiation. It has been reported to be useful as a re-epithelization agent in 

the treatment of burns and excision wounds.

Transforming Growth Factor (TGF)
TGF stimulates physiological skin growth, cellular growth, and skin repair. It 

promotes re-epithelization and mediates fibrosis. TGF is involved in tissue repair 

and angiogenesis. It may increase the risk for hypertrophic scarring, because of its 

function in activating fibroblasts.
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GROWTH FACTORS AND CYTOKINES

Growth factors are produced and secreted by many cell types of the skin, including fibroblasts,

keratinocytes, and melanocytes. Included within these secreted growth factors are those that 

regulate the immune system, also known as cytokines.

One of the concerns with growth factors, as with other peptides, is their size and ability to 

penetrate the epidermis. Growth factors and cytokines are very large molecules, usually more 

than 15 kDa, and are hydrophilic. However, it is proposed that absorption occurs by way of 

hair follicles, sweat glands, and compromised skin. Once absorbed into the epidermis, 

communication is able to occur between epidermal cells and cells of the dermal layers. 

Growth factors are also very unstable outside of their physiologically active environment 

unless stored at –20C, which is clearly not practical for the use of cosmetic application. One 

study, however, showed that growth factors and cytokines remained stable for more than 24 

months.

Growth factors regulate cell growth and thus have a potential for carcinogenic transformation

of cells. EX. vascular endothelial growth factor (VEGF). Receptors for VEGF are present on 

some types of melanoma cells. FDA investigation of a growth factor product determined that 

very large concentrations of growth factors, much higher than the levels found in topical 

cosmeceutical products, are required for this potential. Furthermore, because of the large 

size, minimal amounts of growth factors enter the skin. Thus, topical application of growth 

factors is unlikely to have any effect on cancer growth.

One source for growth factors, cytokines, and matrix proteins is neonatal dermal fibroblasts,

which secrete more than 110 of these combined products
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